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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 



Mazdoor Kisan Shakti Sangathan 
'The Right to Information, The Right to Live" 



Jawaharlal Nehru 
Step Out From the Old to the New' 
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NATIONAL FOREWORD 

This Indian Standard (Part 3/Sec 6) which is identical with lEC 60455-3-5 {2D01 ) ^Resin based reactive 
compounds used for electrical insulation — Part 3 : Specifications for individual materials — Sheet 5 : 
Unsaturated polyester based impregnating resins' issued by the International Electrotechnical 
Commission (lEC) was adopted by the Bureau of Indian Standards on the recommendation of the Solid 
Electrical Insulating Materials and Insulation Systems Sectional Committee and approval of the 
Electrotechnical Division Council. 

This part of lEC 60455 is one of a series which deals with specifications for resin based reactive 
compounds and their components used for electrical insulation. This series consists of the following 
other parts: 

Part 1 Definitions and general requirements 
Part 2 Methods of test 

As rs 13465 (Part 3/Sec 5) : 1998 already exists with a Scope differing from lEC 60455-3-5 (2001), 
therefore lEC 60455-3-5 (2001) has been adopted as IS 13465 (Part 3/Sec 6) : 2006. 

The text of the lEC Standard has been approved as suitable for publication as an Indian Standard 
without deviations. Certain conventions are, however, not identical to those used in Indian Standards. 
Attention is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should be 
read as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice 
is to use a point (.) as the decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian 
Standards also exist. The corresponding Indian Standards which are to be substituted in their places 
are listed below along with their degree of equivalence for the editions indicated: 



International Standard 

lEC 60172(1987) Test procedure for 
the determination of the temperature 
index of enamelled winding wires 

lEC 60317-8 (1990) Specifications for 
particular types of winding wires — 
Part 8 : Poiyesterimide enamelled 
round copper wire, class 180 

lEC 60317-13(1990) Specifications 
for particular types of winding wires — 
Part 13: Polyester of poiyesterimide 
overcoated with polyamide-imide 
enamelled round copper wire, 
class 200 



Corresponding Indian Standard 

IS 5825 : 1993 Test procedure for the 
determination of the temperature index 
of erhameiled winding wires {first 
revision) 

IS 13730 (Part 8) : 1996 Specifications 
for particular types of winding wires: 
Part 8 Poiyesterimide enamelled round 
copper wire, class 180 

IS 13730 (Part 13) : 1993 Specifications 
for particular types of winding wires: 
Part 13 Polyester or poiyesterimide 
overcoated with polyamide-imide 
enamelled round copper wire, class 
200 



Degree of 
Equivalence 

Identical 



do 



do 
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Indian Standard 

RESIN BASED REACTIVE COMPOUNDS USED 
FOR ELECTRICAL INSULATJON 

PART 3 SPECIFICATIONS FOR INDIVIDUAL MATERIALS 
Section 6 Unsaturated Polyester Based Impregnating Resins 

1 Scope 

This sheet of lEC 60455-3 gives the requirements for unsaturated polyester based impreg- 
nating resins and includes requirements for certain properties at elevated temperature. 

2 Normative references 

The following normative documents contain provisions which, through reference in the text, 
constitute provisions of this part of lEC 60455. For dated references, subsequent amendments 
to, or revisions of, any of these publications do not apply. However, parties to agreements 
based on this part of lEC 60455 are encouraged to investigate the possibility of applying the 
most recent editions of the normative documents indicated below. For undated references, the 
latest edition of the normative document referred to applies. Members of ISO and (EC maintain 
registers of currently valid International Standards. 

lEC 60172:1987, Test procedure for the determination of the temperature index of enamelled 
winding wires 

lEC 60317-8:1990, Specifications for particular types of winding wires - Part 8: Polyesterimide 
enamelled round copper wire, class 180 

lEC 60317-13:1990, Specifications for particular types of winding wires - Part 13: Polyester or 
polyesterimide overcoated with polyamide-imide, enamelled round copper wire, class 200 

lEC 60455-1:1998, Resin based reactive compounds used for electrical insulation - Part 1: 
Definitions and general requirements 

lEC 60455-2:1998, Resin based reactive compounds used for electrical insulation - Part 2: 
Methods of test 

FEC 60464-2: — , Varnishes used for electrical insulation - Part 2: Methods of test 1 

lEC 61033:1991, Test methods for the determination of bond strength of impregnating agents 
to an enamelled wire substrate 
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3 Designation 

For the purpose of this standard, the resins are identified as in table 1. 

Table 1 - Identification of resins 



Type 


Temperature for whicti the property 
levels are specified 


130 


130 


155 


155 


180 


180 


200 


200 


NOTE The properties to be specified at these temperatures are Identified by an 
asterisk (*) in table 2. 



The purchase contract shall contain the material designation, for example: 
lEC 60455-3-5 type 130. 

4 Definitions and general requirements 

For definitions and general requirements, see clauses 4 and 6 of lEC 60455-1 . 



5 Requirements 

All material in a consignment shall comply with the requirements of lEC 60455-1 and shall, in 
addition comply with the requirements given in this sheet. 

Requirements for properties listed in table 2 are not included in this standard. Where these are 
required, they should be agreed between supplier and purchaser. All tests, however, shall be 
carried out in accordance with lEC 60455-2, iif not otherwise specified. 

Table 2 - Properties to be agreed between supplier and purchaser, when required 



Properties for uncured reactive compound 


Properties for cured reactive compound 


Ash content 


Softening temperature 


Filler content 


Bond strength * 


Chlorine content 


Thermal conductivity 


Water content 


Glass transition temperature 


Hydroxyl value 


Water absorption 


Acid value 


Effect of liquid chemicals 


Amount of double bonds 


Resistance to mould growth 


Pot life 


Dissipation factor and relative permittivity * 


Gel time 


Breakdown voltage and electric strength * 


Exothermic rise 


Proof tracking index 


Shrinkage 




Curing in thick layer 




' At elevated temperature as indicated in table 1 . 
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5.1 Flash point 



Flash point of the reactive compound determined in accordance with 5.1 of lEC 60455-2 shall 
be not less than agreed between supplier and purchaser. If in a particular country the safety 
regulations for the application of a material specify a minimum flash point, a material to be 
used in that country shall comply with that requirement. 

5.2 Density 

Density of the reactive tiompound determined in accordance with 5.2 of lEC 60455-2 shall be 
within ±2 % of the nominal value. The nominal value shall be stated in the purchase contract. 

5.3 Viscosity 

Viscosity of the reactive compound determined in accordance with 5.3 of lEC 60455-2 shall be 
within ±10 % of the nominal value. The nominal value shall be stated in the purchase contract. 

5.4 Effect of thie reactive compound on enamelled wires 

The effect of the reactive compound on enamelled wires determined in accordance with 5.8 of 
lEC 60464-2 shall not be less than pencil hardness H with the immersion time and temperature 
to be agreed between supplier and purchaser. 

5.5 Temperature index 

Temperature index of the resin shall be determined in accordance with 6.4,7 of lEC 60455-2 
and shall be based on the following four test criteria as agreed upon between supplier and 
purchaser: 

- bond strength according to lEC 61033, method B, with an end-point criterion of 22 N; 

- proof voltage according to lEC 60172 based on enamelled wire substrate of a wire class of 
not less than 180 according to lEC 6031 7-S or lEC 60317-13; 

- breakdown voltage in accordance with 6.6.3 of lEC 60455-2 on test specimens based on 
glass fabric substrate according to 6.1.2 of lEC 60464-2 with an end-point criterion of 3 kV; 

- loss of mass on test specimens based on glass fabric substrate according to 6.1.2 of 
lEC 60464-2 with an end-point criterion of 30 %. 

The temperature index shall not be less than stated in table 3 for any of the chosen test 
criteria. 

Table 3 - IVIinimum temperature index 



Type 


Temperature index 


130 
155 
180 
200 


130 
155 
180 
200 



This test is a periodic conformance test and need not be repeated unless the manufacturer had 
made a significant change in the composition or method of production of the material. 
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5.6 Resistance to vapour of solvents 

Reshstance of the cured compound to vapour of solvents according to 6.4.3 of lEC 60464-2 
shall show no change in adherence, peeling, blistering, draining and no tackiness. 

NOTE This test applies only in countries where legal requirements necessitate its use for materials included in "e" 
type equipment as defined in lEC &0079-7. 

5.7 Effect of water immersion on volume resistivity 

Volume resistivity of the cured compound determined in accordance with 6.6.1 of lEC 60455-2 
shall not be less than iC^ t2m before and 10'' flm after immersion in water. 
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International Standard 

lEC 60455-1 (1998) Resin based 
reactive compounds used for electrical 
insulation — Part 1 : Definitions and 
general requirements 

(EC 60455-2 (1998) Resin based 
reactive compounds used for electrical 
insulation — Part 2 : Methods of test 

lEC 60464-2 (2001) Varnishes used for 
electrical insulation — Part 2 : Methods 
of test 



Corresponding Indian Standard 

IS 13465 (Part 1):2005 Resin based 
reactive compounds used for electrical 
insulation: Part 1 Definitions and 
general requirements {first revision) 

IS 13465 (Part 2) : 2005 Resin based 
reactive compounds used for electrical 
insulation: Part 2 Methods of test {first 
revision) 

IS 10026 (Part 2) : 1999 Insulating 
varnishes containing solvents: Part 2 
Methods of tests {first revision) 



Degree of 
Equivalence 

Identical 



do 



Technically 
Equivalent 



The technical committee responsible for the preparation of this standard has reviewed the provisions of 
the following International Standard referred to in this adopted standard and has decided that it is 
acceptable for use in conjunction with this standard: 



International Standard 
lEC 61033 (1999) 



Title 

Test methods for the determination of bond strength 
impregnating agents to an enamelled wire substrate 



of 



For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in 
accordance with IS 2 : 1 960 'Rules for rounding off numerical values (rev/seaO'.The number of significant 
places retained In the rounded off value should be the same as that of the specified value in this 
standard. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also 
reviewed periodically; a standard along with amendments is reaffirmed when such review indicates that 
no changes are needed; if the review indicates that changes are needed, it is taken up for revision. 
Users of Indian Standards should ascertain that they are in possession of the latest amendments or 
edition by referring to the latest issue of 'BIS Catalogue' and 'Standards : Monthly Additions'. 

This Indian Standard has been developed from Doc : No. ET 02 (5591). 
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